H2O2-induced changes in mitochondrial activity in isolated mouse pancreatic acinar cells.
This study employed confocal laser scanning microscopy to monitor the effect of H2O2 on cytosolic as well as mitochondrial calcium (Ca2+) concentrations, mitochondrial inner membrane potential (psi m) and flavine adenine dinucleotide (FAD) oxidation state in isolated mouse pancreatic acinar cells. The results show that incubation of pancreatic acinar cells with H2O2, in the absence of extracellular Ca2+ ([Ca2+],) led to an increase either in cytosolic and in mitochondrial Ca2+ concentration. Additionally, H2O2 induced a depolarization of mitochondria and increased oxidized FAD level. Pretreatment of cells with the mitochondrial inhibitors rotenone or cyanide inhibited the response induced by H2O2 on mitochondrial inner membrane potential but failed to block oxidation of FAD in the presence of H2O2. However, the H2O2-evoked effect on FAD state was blocked by pretreatment of cells with the mitochondrial uncoupler, carbonyl cyanide p-trifluoromethoxy-phenylhydrazone (FCCP). On the other hand, perfusion of cells with thapsigargin (Tps), an inhibitor of the SERCA pump, led to an increase in mitochondrial Ca2+ concentration and in oxidized FAD level, and depolarized mitochondria. Pretreatment of cells with thapsigargin inhibited H2O2-evoked changes in mitochondrial Ca2+ concentration but not those in membrane potential and FAD state. The present results have indicated that H2O2 can evoke marked changes in mitochondrial activity that might be due to the oxidant nature of H2O2. This in turn could represent the mechanism of action of ROS to induce cellular damage leading to cell dysfunction and generation of pathologies in the pancreas.